We analyze public investment in social infrastructure using a two-period model in which a government must intermediate all infrastructure investment. Voters choose a government from two alternative types, high quality and low quality. A high quality government obtains higher returns on infrastructure but also demands a bigger consumption payoff for intermediating investment, implying higher taxes for the voting public. We find that these intermediation costs cause threshold effects in the electoral process -closed economies above a critical level of first period income elect high quality governments while economies below that level elect low quality ones. Thresholds vanish when voters can borrow abroad; capital mobility reduces the current consumption cost of infrastructure investment and favors better quality governments.
Introduction
A number of recent empirical studies have documented that the inequality in the distribution of income between the world's richest and poorest countries has not diminished and has even increased over the past three decades (see Quah (1996) , Barro and Sala-i-Martin (1995) and Chari et al. (1995) ), despite the convergence predictions of one-sector neoclassical growth models. A particularly troubling event is the poor performance of the least developed countries in subSaharan Africa.
Research on economic growth offers three alternative explanations for this persistent income disparity. The first approach stresses fundamental international differences in technology, demography, economic policy, etc., which could cause countries to gravitate to distinct steady states (e.g., see Barro and Sala-i-Martin (1995) and Mankiw et al. (1992) ). The second approach emphasizes the role of history or initial conditions, by constructing models of non-ergodic growth which permit an economy to converge to one of several steady states depending on its initial position (e.g., Galor and Ryder (1989) and Azariadis and Drazen (1990) ). The third approach uses models of multiple equilibria to generate asymptotic differences in per capita output independently of initial conditions (e.g., see Matsuyama (1995) and Benhabib and Gali (1995) ). An overview of these approaches is in Azariadis (1996) .
In this paper we investigate the impact of public infrastructure investment on economic development. The importance of public investment in roads, education, health, communications and the like for economic development has long been acknowledged by development economists. Lately, there have also been attempts to quantify the effect of infrastructure investment on output and growth. Table 1 reports some empirical estimates for the elasticities of output with respect to infrastructure investment. The table also reports the World Bank's computation of the rates of return on infrastructure that are implied by those estimates. Two points about the results are worth noting. First, the estimated returns on infrastructure for developing countries are often higher than the estimates for OECD countries. Second, the estimated rates of return on infrastructure investment for developing countries are strikingly large, often above 60%.
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A second key feature of the cross-country data is the systematic disparity across countries in terms of these indicators. Figure 1 plots per capita GNP against four different measures of infrastructure: (a) telephones per thousand population; (b) percentage of population with access to safe water; (c) percentage of households with electricity; and (d) kilometers of roads in good condition per person. All four plots tell a fairly similar tale: infrastructure stocks move in the same direction as per capita income.
2 While it may not be surprising that poorer countries have lower levels of these infrastructure indicators, what is surprising is that this regularity emerges despite the high measured returns to infrastructure investment. The question that then naturally arises is why don't poorer countries invest more in infrastructure? 1,000 10,000 100,000
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Data Source: Bureaucratic Efficiency from M auro (1995) Figure 2 Jordan from zero to ten with a higher value indicating a better functioning bureaucracy. 3 It is easy to see that richer countries seem to have more efficient bureaucracies. The correlation coefficient between per capita GNP and BE is 0.787. The preceding suggests that richer countries have both more efficient governments as well as better infrastructure services. It is important to note that the quality of infrastructure services is unambiguously endogenous to government quality since infrastructure services can only be as good as the quality of the agency which provides it. As returns on infrastructure investment in developing countries are quite high, and as most infrastructure is provided by governments, why then do poorer countries tend to have less efficient governments? In order to answer this question one needs to specify the process by which governments are selected and the incentives facing the public agents who represent the government.
We model public investment in social infrastructure as a two-period principal-agent problem. The "principal" in this model is the voting public who choose their preferred type of government. In addition, they also choose the amount of taxes that they transfer to the government to implement the voters' preferred infrastructure policies. Voters can choose between two types of "agents" --high ability governments and low ability governments. The former type produces higher yields on infrastructure spending than the latter type.
The crucial insight that we bring to bear on the issue of government quality is that high ability governments are also the agents most likely to have access to high paying employment opportunities in the private sector at home and abroad. Hence, in return for efficient intermediation in public projects, high ability governments demand higher consumption which implies a higher tax burden on voters. In this sense, the choice of government by the voting public is essentially one among two alternative time profiles of national consumption: low consumption today and high consumption tomorrow under a high ability government versus the reverse profile under a lower ability government.
In our model, increases in first period income have two important effects on intermediation costs as a proportion of income. First, for a given government type, the unit cost of intermediation declines as long as intermediation costs do not rise proportionately with income. Second, the incremental cost of electing a high ability government also falls. Loosely speaking, as national income rises, governments become "less expensive"; and high income countries find better governments more affordable.
3 Business International (BI) defines the judiciary system as "Efficiency and integrity of the legal environment as it affects business, particularly foreign firms"; red tape as "The regulatory environment foreign firms must face when seeking approvals and permits. The degree to which it represents an obstacle to business"; and corruption as "The degree to which business transactions involve corruption or questionable payments." As an example of the criteria which determine the actual grades that are assigned to a country, a score of 10 on the red tape index indicates a "smoothly functioning, efficient bureaucracy," while a score of 4 indicates "constant need for government approvals and frequent delays." Details on these and other indices collected by BI can be found in Mauro (1995) .
We show that these effects introduce two sources of non-convexities into the economy: (a) economies above a threshold level of first period income elect high ability governments while economies below the threshold level elect low ability governments; and (b) the ratio of infrastructure investment to income increases as first period income rises. This, in turn, means that infrastructure investment and second period output also exhibit a threshold effect. Thus, economies which are richer in period one also grow faster. Importantly, these effects appear as long as government costs are nonconvex.
We focus next on the role of private information in infrastructure provision. In particular, we analyze the implications of imperfectly observable government actions. We find that when informational noise is not too large, the electorate selects the same type of government as under public information, and the economy duplicates the complete information outcome. But once the amount of noise becomes sufficiently large, the public intermediation of infrastructure involves an agency cost over and above the standard intermediary costs of government consumption. This incremental cost depresses investment in infrastructure and biases the choice of government towards the low ability type.
The intuition for this result is that voters base their reelection vote on a noisy signal of the state of the economy. Hence, in some states of the world, the incumbent runs the risk of being voted out of office despite having done the "right" thing. We assume that an ejection from office causes a deadweight cost of government change, i.e., a consumption loss for the government which does not revert to the voters. This possibility means that the incumbent needs to be compensated with some extra consumption in those states of the world where it retains office. The added compensation in good states (or the lost consumption in poor states) is the agency cost of government intermediation under imperfect information; it turns out to be proportional to the reservation consumption of the agent. Hence, agency costs are greater for high ability agents relative to low ability agents.
The two main channels through which the model predicts a movement towards choosing better governments are: (a) the decreasing unit costs of government; and (b) an electorate which is better informed about the economy. In order to examine the plausibility of these channels we examine some cross-country evidence using proxies for the costs of government and for the level of information noise. The data provides preliminary empirical support for both of these channels.
The next section presents the model and a central planning solution. Section 3 discusses how voters choose governments under complete information while Section 4 analyzes the case of imperfectly observable government actions. Section 5 reports some cross-country empirical evidence. Conclusions are in Section 6 and proofs are collected in an appendix.
The Model
We study infrastructure investment by governments in a two-period lived closed economy in which public capital is the only store of value and capital cannot move across international borders. The economy begins at the start of period 1 and ends at the close of period 2; it is composed of a cohort of identical individuals born at the beginning of period 1 and living for two periods. We normalize population to one. Members of the cohort maximize the present discounted value of their lifetime utility from consumption, that is,
where u is a twice differentiable, increasing and concave function, β > 0, and c i denotes consumption in period i = 1, 2. We assume throughout that u is homothetic, current and future consumption are normal goods, and -cu"(c)/u'(c) < 1 for all c > 0, which makes first and second period consumption gross substitutes.
Each member of the cohort is born with an endowment vector ( , ) y y 1 2 0 ≥ of a single perishable consumption good in periods 1 and 2. In order to focus attention on publicly provided infrastructure, we assume that the household cannot store goods privately, i.e., it does not have access to any private storage technology. The only method for transferring income from period 1 to period 2 is through a public storage technology operated by an elected government. Households use the endowment to consume and pay taxes. The period 1 individual budget constraint is c y
where
, denotes the tax rate on all first-period income.
In our view there are three important characteristics of the interaction between governments and the value of infrastructure investment to society. First, we believe that public investment in infrastructure increases an economy's production potential. The increased potential output increases potential private income.
5 Second, the social productivity of infrastructure investment is directly related to the quality (that is, ability and efficiency) of the government making the investment. High quality governments are better able to identify projects with the highest social returns, and to complete them with the lowest amount of resource waste or time waste. Third, public investment in infrastructure necessarily implies intermediation by governments. Public intermediation involves costs for private households because public servants with the highest governing ability are also the ones whose opportunity cost of time is the highest. We build this paper on the commonsense assumption that high quality potential public servants are more likely to attract highly remunerative offers of private sector employment, both at home and abroad, than will lower quality government workers. Since the quality of public administration is our primary focus here, we ignore issues of government size relative to the population of voters. 6 In fact, we suppose that there is a fixed number of voters and a fixed-size government elected by the representative voter. The government collects taxes from voters and uses a part of the proceeds to invest an amount, denoted by g, in public infrastructure. The tax revenue remaining after infrastructure investment becomes government consumption. Peltzman (1980) , and Grier and Tullock (1989) ability governments raise the rate of return on infrastructure at the cost of higher public consumption.
The reservation consumption level is the consumption level that the government agent can attain in non-governmental employment. Thus, W i is the minimum level of consumption that must be offered to the type i government agent in order to attract her into government service. This implies that W i can be viewed as a wage bill for the government or as an intermediation cost for public investment. We begin by assuming that government type is perfectly observable, and that both types are risk neutral with respect to consumption. Thus, the participation (or individual rationality) constraint for a type i government is
In period 2 each voter has an endowment y 2 and receives a transfer m g = +
Events in this economy unfold as follows: at the beginning of period 1 the representative household (the median voter) elects a government and chooses the tax rate.
7 Thereafter, the government collects taxes from the representative agent and chooses g. At the end of period 1, g is observed by the voter. After observing g, the voter decides whether to re-elect the incumbent government. If re-elected, the incumbent gets to consume the tax proceeds left over after the infrastructure provision. If the incumbent is voted out of office, the excess tax revenues are just "wasted". One may rationalize this deadweight loss by recognizing that the process of changing governments absorbs real resources; elections, coups, and revolutions are costly. In period 2 the voter receives a transfer of m g i units of output which she consumes in addition to her endowment y 2 . The economy ends at the end of period 2. The government plays no explicit role in period 2.
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The slightly artificial assumption that the incumbent faces an election at the end of period 1 is useful in simplifying the model considerably but still retaining a key feature of any political process. Since the election takes place after the agent observes the level of public investment in 7 Without changing our results, we could have delegated to the government both the choice of the tax rate and the collection of the revenue if both of these acts are observed by the voters. We choose to have the tax rate set by the voters for analytical convenience only. 8 Our view of the government is that it is an amalgam of politicians and bureaucrats who combine together to provide government services. The assumption that government quality can be changed through elections may seem at odds with the view that bureaucrats are responsible for providing government services since elections, typically, do not alter the pool of bureaucrats. We believe that the efficiency of a given bureaucracy depends on the quality of its political supervisors. Hence, changing the politician through an election is likely to change the quality of the government even if the pool of bureaucrats remains unchanged. infrastructure, g, and government consumption hinges on remaining in power, the electoral process gives the government an incentive to provide the privately desired level of public infrastructure.
We start our analysis by looking at the planning problem in which the social planner chooses the level of infrastructure investment in order to maximize private welfare; intermediation is unnecessary and government consumption is zero. We assume that the social planner can convert infrastructure, g, into output at the high rate m H .
The planner maximizes the lifetime utility of the representative household, equation (1), subject to the first and second period private budget constraints (equations (2) and (4) respectively) and the public budget constraint τy g 1 = .
Note that choosing the tax rate, It is easy to see that the scale of the economy has no effect on the g y * / 1 ratio. By doubling the income vector ( ) y y 1 2 , we leave z unchanged, thereby leaving the ratio g y * / 1 the same as before. Hence, when utility is homothetic, the planning solution in equation (6b) specifies public investment in infrastructure to be a fixed fraction of first period income with no threshold or scale effects. 
Costly Government Intermediation
The planning problem we analyzed in the preceding section assumes that operating costs of running a government are zero. In this section we assume instead that investments in infrastructure are intermediated by policymakers who consume a positive amount of resources while they act as agents of the voting public. Governments come in two possible types --high quality and low quality. High quality governments cost more than the alternative and produce greater returns on public investment.
We first analyze public and private decisions given the incumbent government type. The actual selection of government can then be inferred by comparing voter welfare levels under each type. In this section the analysis is conducted under the maintained assumption that both the government type and government actions are perfectly observed. We defer to section 4 issues arising from imperfect observability.
Choosing a Policy
Let us first assume that, at the beginning of period 1, a particular government is in power. At the end of that period the household observes the actual infrastructure choice of the government and then decides whether to re-elect the incumbent or to vote her out of office. Thus, the representative voter's decision problem in period 1 is to choose a cutoff level of infrastructure investment, conditional on the incumbent being of type i = H, L. We denote this cutoff g by g i . Given this value, the voting decision at the end of period 1 follows the simple rule: 9 re -elect type i if reject otherwise
If the incumbent is voted out of office, government consumption vanishes and tax revenues in excess of government investment in infrastructure are wasted. However, the complete observability of both the government type as well as the infrastructure provision means that this can never be an equilibrium outcome. In addition, rational governments will not reduce their consumption unnecessarily by spending more on infrastructure than the minimum level desired by voters.
The voter chooses the cutoff to maximize her payoff function, defined by substituting the period 1 and period 2 budget constraints (equations (2) and (4)), as well as the participation constraint for a type i government into the voter's lifecycle utility function.
10 Specifically, any interior cutoff level satisfies the first order condition 9 This rule must be understood as a commitment by voters that they will not change their mind and vote out of office a government which did invest in infrastructure the minimum required amount. If it were possible for voters to renege, no equilibrium would exist; voters would be indifferent between reneging and keeping their promise while the government would have to forego all consumption if voters reneged. 10 The participation constraint is binding under complete observability since we have ruled out the possibility of political parties having bargaining power. In the presence of some bargaining power, the participation constraint would not bind even in this complete observability case as the solution would typically split the surplus between the government and the voter.
The voter's maximal lifetime utility when a type i government is in power equals
where v(y,R) is the indirect utility function corresponding to lifecycle income y and interest yield R. When utility is homothetic, the cutoff level equals
The choice of g i implies voting for a tax rate that is just sufficient to cover infrastructure investment plus the government's reservation consumption. For instance, voters know that a low quality government needs less consumption than a high quality one and makes less effective use of public investment. On the other hand, high quality governments reduce net private income to 
This assumption ensures that, when consumption goods are gross substitutes, high quality governments will provide a higher level of public investment relative to the low ability type. To finance the higher level of infrastructure and the higher intermediary cost of good government, the public will agree to vote for higher taxes. In other words, τ H > τ L .
What happens to infrastructure as the scale of the economy increases under a government of 
When consumption goods are normal, the saving rate z is decreasing in the second argument which, in turn, is increasing in λ. Since the cost of government is unaffected by the scale change, the effective saving rate increases with the scale of the economy. This proves The intuition for the positive scale effect on the saving propensity z is simple. A proportionate rise in incomes tilts the time profile of the private agent's effective endowment towards period 1 since the first period endowment, y W i 1 − , rises faster than the second period endowment y 2 .
Note that a rise in y 1 also reduces the cost of intermediation as a proportion of y 1 . The increased desire to shift consumption towards the future causes voters to raise their desired infrastructure investment g. This result continues to hold even if the cost of government increases with the scale of the economy as long as the cost of government grows less than proportionally with the scale of the economy.
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The key assumption which drives the result is the constancy of W i and, more broadly, the nonconvex nature of government costs. More generally, the essential elements here are that the cost of government rises less than proportionately with income, and that high ability bureaucrats have to be paid a higher wage than their low ability counterparts.
12 This assumption seems realistic given the scarcity of skilled labor in poorer countries. Moreover, skilled labor also has a greater ability to migrate to high wage countries which, in turn, should also increase the skill premium in poorer countries. 
Choosing the Quality of Government
Having determined the economic implications of each type of government, we can now study the voter's electoral choice. We deduce this choice by comparing the welfare levels that the voter attains under each type of government. At the beginning of period 1 individuals vote according to the simple rule: Figure 4 illustrates the factors that affect voting. The effective consumption possibility frontier (CPF) facing the private agent is the kinked contour given by ACB, the outer envelope of the two CPF's corresponding to high and low ability governments. If the tangency point of the effective CPF with the median voter's highest indifference curve lies on the CPF of the high ability government then the voter (or representative agent in our model) selects i = H. Otherwise, a low quality government is chosen. Note that the flatter the indifference map, the greater the chance that the tangency point lies on the high quality government's CPF. Thus a median voter with a 11 We should note that it is not possible to unambiguously tie down the response of the tax rate to changes in income --it could rise or fall. However, total tax revenues unambiguously increase as income rises in order to finance the extra infrastructure investment desired. 12 In this respect, our assumption that these wages are completely fixed and invariant to income is only for analytical simplicity. 13 Alternatively, we could assume that there are two types of government labor available --high quality and low quality --with high quality labor being perfectly mobile across countries. Under the small country assumption, the wage rate for the high quality labor would be fixed by the world wage for that type through a no-arbitrage condition. Importantly, the high quality labor wage would be completely delinked from the domestic economy. The V oter's Consum ption Possibility Frontiers under the tw o governm ent types high value of β is likely to elect a high ability government. It is worth noting here that, if voters could singly or collectively borrow from abroad, the relevant yield would no longer be m H or m L , and the CPF in Figure 4 could become convex. We defer this issue to subsection 3.3.
What concerns us most in this section is how national wealth, or the scale of the economy, biases the choice of government. In particular, are richer economies more likely to have high ability governments? If that is so, then rich countries will invest in infrastructure a larger fraction of their income and, consequently, experience faster growth in consumption and output than will poor countries. To study this issue, we narrow the voter's utility function down to the iso-elastic class u c c c
Without further loss of generality, we normalize the income vector ( )
to (λ, λy), the cost of
to (0,w), and require socially desired infrastructure to be non-negative for each type of government. Infrastructure will be non-negative if
Denoting the present discounted value of lifetime income by Y, it is easy to check that under equation ( 
From this indirect utility function we readily obtain the voter's lifecycle utility under each government, given the normalized income vectors (λ, λy) and government consumption ( , )
where λ > 0 is the scale parameter. The initial scale of the economy corresponds to λ = 1. In order to simplify the notation, we define the payoff ratio 
Then there exists a critical scale of the economy, λ*, such that ψ(λ) ≥1, ∀λ ≥ λ*.
Proof. The proof is straightforward once we note that λ* solves ψ(λ) = 1.
Lemma 2 shows that all economies whose endowment ratio y y 2 1 / (= y) is sufficiently skewed toward the first period have a critical size λ* above which they elect good governments. This leads directly to our second proposition. Proposition 2 shows that the per capita income of an economy has a major influence on the kind of government that the median voter elects. High income countries are more likely to elect high quality governments since the incremental cost of good government absorbs a smaller fraction of national income. This implies that the decreasing costs of good government introduce threshold effects into economic development since high ability governments favor economic growth. This proposition predicts that investment should behave as in Figure 5 . In the figure, public investment is small and rises at a low rate until λ λ = * . Once we reach that threshold, the median voter elects the high quality government which causes infrastructure investment to jump discontinuously. Thereafter, infrastructure spending rises at a faster rate. Correspondingly, the ratio of infrastructure investment to first period income rises over time to approach a constant as the initial endowment becomes infinitely large. Our result suggests a political economy explanation for poverty traps. In general, poorer economies find the incremental cost of high quality government too steep relative to the benefit good government confers, e.g., a better rate of return on the meager amount of aggregate saving. The rational choice instead is a low quality government which invests very little in socially productive projects such as public infrastructure, health, education, etc.. In turn, low investment prevents rapid growth in output and income, perpetuating the tenure of low ability governments. This vicious cycle is broken only if the economy attains a certain critical level of Equilibrium response of infrastructure investment to changes in first period income income. At that point the regime switches to a "virtuous" cycle, with high ability governments investing heavily in socially productive projects and rapid growth. 
Open Economy Issues
The choice of government is greatly influenced if the voters of a small open economy are able to smooth consumption by borrowing or lending abroad at some fixed yield R. This possibility means that investment in infrastructure need not reduce current consumption exclusively but may, instead, be paid for out of future consumption. It is not hard to see why this form of perfect capital mobility reduces the current consumption cost of good governments and makes them more attractive to voters.
As a technical matter, capital mobility allows voters to convexify their budget sets and reduce or eliminate the threshold properties of the nonconvex consumption possibility frontiers which arise in the closed economy case. To keep under control the number of cases we need to study, we make two sensible assumptions about small economies: (a) Some infrastructure is desirable in a small open economy; and (b) Voters in a closed economy will choose a high quality government if they are sufficiently patient.
Assumption (a) means that R is sufficiently below m H and m L so that individuals do not wish to smooth consumption purely by engaging in foreign lending without building any infrastructure at home. Assumption (b) means that m H is sufficiently greater than m L and, specifically:
This says that a high quality government generates higher second period consumption for any society that defers all its consumption until the second period. Under this structure, a government of type i = L, H is associated with the consumption possibility frontier
if we suppose that the foreign yield R satisfies R m m L H < <
. The resulting consumption possibility frontiers are graphed in Figure 6 which demonstrates clearly that good governments will be elected because they uniformly produce bigger consumption sets for voters. Note that the graphed consumption possibility frontiers under open economies theoretically go all the way to the horizontal axis.
14 It is important to point out that the problem highlighted here is similar to the problem facing an investment bank which is hiring a portfolio manager. If superior managers (who generate high returns) have higher reservation wages then the bank will hire a high quality manager only if its portfolio is large enough. For a small portfolio, the high fixed cost of hiring good managers will prove to be too expensive and the firm will hire lower quality personnel and accept the lower returns that come with these managers. In this environment, one would observe that the big investment banks with large portfolios are also the ones which generate high returns. 
Agency Costs in Infrastructure Investment
An issue that is often raised in the context of public investment as well as electoral processes is the observability of government actions. If government actions cannot be perfectly observed and information is noisy, then there is a secondary reason for agency costs in the process of public investment. In particular, the more noisy the information process, the higher the chances of an incumbent government being voted out. In such environments, government agents would demand a markup over their reservation outside wages as compensation for the electoral risk.
If this markup rises with the outside option then a noisy information process is likely to make high ability agents even more expensive and should make it more likely for poorer countries to elect low quality governments. In this section we formalize this idea.
In the analysis in the previous sections, we have assumed that households can costlessly observe both the government type and the amount of infrastructure investment, g, that is made by the government in period 1. We now relax this assumption by allowing for private information. We assume that the voter can neither observe the true government type nor the amount that the government invests in infrastructure.
15
The sequence of events for the economy is the same as in the full information case above. The only difference is that at the end of period 1 the household observes a noisy signal of infrastructure investment, mg, rather than mg itself. Specifically, the household observes s i which is given by
We assume that ε is an independent, identically distributed random variable which is uniform over the interval [-a, a] . Two features of this specification are worth noting. First, we assume that the signal, s i , is directly correlated with the government type, m i . This assumption is needed for the existence of separating contracts. Second, since the expected value of ε is zero, E s E m g
where E is the expectations operator. Hence, the assumed imperfect observability can be interpreted as pure noise. An increase in a causes an increase in the variance of ε and hence, a less informative signal.
The solution method for this problem is similar to the complete information case. The voter's decision problem in period 1 is to choose a cutoff value for the signal, s i , and a tax rate, τ i . Given the cutoff value for the signal, the voting decision at the end of the period is given by the simple rule re -elect the incumbent if reject otherwise
As before, the government gets to consume only if it is re-elected. In the event that the incumbent is voted out of office, government consumption is zero and tax revenues in excess of government investment are wasted. In equilibrium, this wastage has positive probability since the 15 We need imperfect observability of both government type and infrastructure investment. As will be made clearer below, either of these variables is a sufficient statistic for the other.
voter could observe a low signal despite the incumbent doing the "right thing". This is a departure from the complete information case where voting out the incumbent could never be an equilibrium outcome. As will be clear below, the potential wastage of tax revenue under private information is a positive agency cost of government.
A contract between the voters and a government of type i is the vector σ τ (1)) subject to the equilibrium schedule for infrastructure investment (equation (22b) above) and the constraints:
where W is expected government consumption when g is chosen optimally by the government i given any contract σ i . Equation (23) is the participation constraint for a type i government; it says that the expected consumption for a type i government under a type i contract must match or exceed that type's reservation consumption level. Equation (24) is the incentive compatibility constraint which states that, under an efficient contract, a type j government agent should not find it in her best interest to accept a type i ≠ j contract for each i =H, L and j = H, L. Put differently, equation (24) is the "truth telling" constraint which ensures that the reservation wage (or outside option) of a type j agent is at least as much as the expected consumption from accepting a contract designed for a type i agent. This rules out pooling equilibria. Using equations (22) - (24) Equation (25) is obtained by using equation (22a) to maximize expected government consumption within the range specified by equation (22b). Substituting (25) into (21) In order to derive our results it is convenient to define the auxiliary parameters:
These parameters help us express some properties of efficient contracts:
Lemma 3. Any efficient contract for a type i government, σ τ
Proof. See the Appendix.
Lemma 3(a) means that any efficient contract for the high quality government must give the type H government sufficiently high tax revenues relative to the type L government. Note that a similar result can also be proved for m g s a
. Lemma 3(b) and 3(c) states that the participation constraint for type i always binds while the incentive compatibility constraint for type j, j ≠ i, never binds under any efficient type i contract. This result simplifies the problem considerably since we can ignore the incentive compatibility constraint altogether as we derive the voter's decision rules for the cutoff value of the signal and the tax rate. . 17 All feasible contracts must lie to the right of the P constraint and to the left of the I constraint. Thus, the non-empty region of feasible contracts for the type H government is characterized by τ τ > * . Since the consumer is always better off with lower taxes and higher target signals, it is optimal for the median voter to reduce taxes until the point where the participation constraint just binds while the incentive compatibility constraint is non-binding.
Lemma 4. All contracts ( , )
τ s for which the participation constraint for the type i contract just binds are also contracts for which the incentive compatibility constraint for the type j contract just binds, for i ≠ j , i,j = H,L . Proof. See the Appendix.
Lemma 4 in combination with Lemma 3(b) and 3(c) says that the space of all possible efficient contracts can be characterized with only two constraints. Figure 7 also shows that all type L contracts must belong to the non-empty set of points lying to the left of line P and to the right of line I, i.e., for τ τ < * . Note that by Lemma 4, the line depicting the P constraint for the type H contract is also the line which depicts the I constraint for the type L contract. exceeding this critical level, the equilibrium provision of g would be less than the full insurance level, and the probability of re-election, in equilibrium, would be less than one. Since a is public information, the economy will reproduce the certainty outcome derived 
Substituting (29) into (25) Proposition 3 says that the agency costs of intermediation become positive when information is sufficiently noisy. Voters will compensate the incumbent for putting up with the risk of being voted out of office because of a bad signal in some states of nature. This extra payment is the agency cost of infrastructure provision through an intermediary whose actions are imperfectly observed. The agency costs reduce first period disposable income and desired savings. In order to analyze how imperfect observability influences the actual choice of government, we return to the iso-elastic class of preferences given by equation (13) , to (λ, λy). Using the indirect utility function of the representative voter from equation (15), we derive the voter's lifecycle utility under each government type: where λ is again the scale of the economy. The payoff ratio is defined, as before, by
. Note that ψ is now a function of both λ and the noise in the information process, a. It is easy to show (see Appendix):
. Lemma 6 explains how the low cost advantage of the low ability type increases with greater information noise and higher agency costs as long as the information process is "sufficiently noisy", i.e., a m W H H > 2
. This occurs because a high ability government has a greater agency cost than does a low ability government. The higher reservation consumption level of a good government requires that it should be offered proportionately more compensation for running the risk of being turned out of office, and forgoing all consumption despite having chosen the "right level" of infrastructure investment. Proof. See the Appendix.
Proposition 4 is at the heart of this section. It says that, if the information process is sufficiently noisy, additional noise raises the agency cost of good government. On the other hand, noise has no marginal effect on the economy if it exists in very small amounts. In the intermediate range for the noise parameter, we have a perverse second-best result: imperfect information actually helps the prospects of good governance by increasing the costs associated with electing a low ability government while the corresponding cost of a high ability type remains unchanged.
Our results highlight the importance of an informed electorate for the quality of governance. In particular, a high degree of information noise may induce even relatively rich economies to choose low quality governments. On the other hand, poorer economies might find high ability governments affordable if the information structure of the economy is sufficiently developed and reliable. This suggests an economic reason (over and above the conventional human rights reasons) for the desirability of a free press and low cost information dissemination.
Cross-Country Evidence
The theoretical analysis above makes two primary predictions regarding the choice of governments. First, it predicts that as countries become richer they will tend to choose better governments if the costs of government (the intermediation costs) rise less than proportionately with income. Second, the theory suggests that, as the electorate becomes better informed about the economy, the country will tend to choose better governments because better information reduces the agency costs of good governments.
In order to explore the realism of the first channel, i.e., the decreasing costs of government assumption, we examined the share of wages and salaries in the central government budget across a wide range of countries. To fix ideas regarding the precise predictions of the model, we return to the perfect information case and rewrite the participation constraint of the government agent (equation (3)) in terms of the government budget shares of wages and infrastructure investment to get 1
.
Since g rises as y 1 rises while W remains fixed, τ i y 1 must rise with first period income if the participation constraint is to hold. Hence,
W y i i
/ τ 1 will fall as y 1 rises. Because τ i y 1 represents total government revenues and expenditure, our theory predicts that, given a government type, we should expect the share of wages and salaries in the government budget to shrink as per capita income rises. Figure 8 plots wages and salaries as a percentage of central government expenditures against per capita GNP for 78 countries. One can see that the central government budget share of wages and salaries decreases as per capita income rises. The correlation coefficient between the two variables is -0.46. This lends some support to our hypothesis of decreasing costs of government intermediation. However, Figure 8 also shows that at low levels of per capita GNP there is greater dispersion in the wage share of the government budget across countries. This accounts for the low R 2 reported in the figure.
A natural criticism regarding the applicability of this evidence to the theory is that the model predicts that controlling for a government type, the cost of government should be a decreasing function of income. However, the model also predicts that richer countries should elect better (more efficient) governments which entails higher wage costs. Hence, the model does not unconditionally predict that richer countries have lower costs of government. In order to investigate this issue a little more closely, we regressed the wage share of government expenditure against per capita GNP and the index of bureaucratic efficiency. As Table 2 shows, the results seem to fit the predictions of the model. Controlling for the quality of government (proxied by the bureaucratic efficiency index), richer countries do indeed have a lower wage share in government expenditures.
The greater dispersion in the wage share at low income levels seen in Figure 8 is not entirely inconsistent with our model since the theory predicts that an independent determinant of government quality is the level of noise in the information process, which is the second channel we described above. Thus, at the same low income level, countries with very little information noise could choose good governments and high wage shares of the government budget while others with less informed voters could choose low quality governments and low wage shares. However, once income becomes sufficiently high, most countries switch to high quality governments. At this point the only factor which affects the cross-country wage share of the government budget is the decreasing cost of government as income rises. Hence, the lower variance in the wage share at higher levels of per capita GNP. In order to test the predicted positive relationship between government quality and the quality of information in the economy, we need a variable that measures the ease with which voters can gather reliable information regarding government policy. Thus, we need a variable for factors such as the freedom of the press and the media, the degree of competition among newspapers and other media, freedom of speech, etc.. While precise measures for these are hard to find, one can use some proxies. We chose an index of civil liberties as our proxy for the ease with which information can be exchanged within an economy. The data on the index is reported in McMillan, Rausser and Johnson (1994) who used it to analyze the relationship between economic growth and political and civil liberties.
The index is constructed by Freedom House through a simple averaging of thirteen features of a nation's civil rights. Each item is given a score of 0, 1, or 2 based on a standardized procedure. The raw scores are then averaged and represented on a scale of 1 to 7. A score of 1 indicates that there are no obstructions to independent expression and publication within the country while a score of 7 indicates that the country permits little independent expression, and that there is wide spread fear and a police-state environment. We use the average of the index for the period 1972 to 1988. Figure 9 plots the civil liberties index against the bureaucratic efficiency index. As predicted by the model, the two variables are negatively correlated. Thus, as the exchange of information becomes easier and the freedom of expression and publication increases (the civil liberties index falls), the quality of governments improves (the bureaucratic efficiency index rises) across countries. The correlation coefficient between the two variables is -0.63.
The evidence above tends to lend some support to the two primary mechanisms affecting the choice of governments studied in this essay. However, the evidence is extremely preliminary and we regard it as purely suggestive. A comprehensive verdict on the validity of the channels we discussed, including capital mobility, would require a much more detailed empirical analysis of the issues. We hope to see more work in this direction. 
Civil Liberties and Bureaucratic Efficiency

Conclusions
We have analyzed public investment in social infrastructure in a two-period principal-agent model in which public investment must be intermediated by a government. We view intermediation as a costly activity: intermediaries are wage earning consumers who do not work in the public interest unless they are paid in return. More importantly, high quality intermediaries earn higher incomes than low ability intermediaries. Thus, while good governments may invest more in infrastructure and generate better returns on their investment than do low quality governments, they are also relatively more expensive to hire and extract bigger taxes from voters.
When government quality is a direct choice variable and the cost of government intermediation per unit national income is decreasing, then elections have a threshold property. At low income levels, high ability governments are too expensive relative to low ability governments. As income grows, good governments become relatively cheaper since their reservation consumption levels do not typically grow in proportion to income. Thus, closed economies above a critical income level rationally elect high quality governments while those below that threshold choose lower quality governments just as rationally. Since income growth is itself a function of the level and productivity of infrastructure investment, economies already above the threshold tend to grow faster than those below the threshold. The model, thus, suggests a political-economy explanation for poverty traps and the continued global disparities in per capita national income.
Capital mobility is another feature which favors high quality governments because it improves an economy's ability to smooth consumption and, thus, reduces the current consumption cost of investing in infrastructure. Foreign borrowing, in particular, allows future returns to public capital to help defray the costs of building up that capital.
An informed electorate turns out to be a key factor in choosing good governments. We found that both government choice and infrastructure investment are very sensitive to the level of noise in the economy. When noise is not too large, the economy is able to reproduce the complete information outcome. Once information becomes too noisy, the intermediary function of government starts extracting agency costs over and above the direct consumption cost. This depresses infrastructure investment and biases the choice of government towards the low quality type.
Using cross-country data on the wage share of the central government budget, we found that as per capita income rises the share of wages in the central government budget declines (after controlling for the quality of government). This provides some support to our hypothesis of decreasing costs of government intermediation. We also used an index of civil liberties constructed by Freedom House as a proxy for noise in the information process or for the ease with which voters could exchange information. We found that as civil liberties improve, the quality of the bureaucracy also improves. Thus, as suggested by the theory, better informed voters are more likely to choose good governments. We interpret both bits of evidence as lending preliminary support to the determinants of government choice stressed in the paper.
The structure we studied can be extended in several directions, four of which seem particularly interesting. First, we may allow government ability to be a continuous variable either by explicitly introducing a continuum of agents or by constructing coalitions of two primary agents with varying shares in total government consumption. Second, the paper is completely silent on the issue of electoral competition (see Ordeshook (1986), ch.4, and Wittman (1989) ). We have assumed that the choice of alternative intermediaries that is available to the median voter is the same independent of the level of national income. However, electoral competition amongst relatively high ability candidates is much stronger in richer economies relative to poorer economies.
Third, we have also ignored the issue of corruption which is an extremely costly activity from a social point of view (see Mauro (1995) , and Shleifer and Vishny (1993) ). In addition, richer economies are typically the ones with less graft and corruption. The fact that poorer countries have a larger wage share of total government outlays than do richer countries (even without controlling for government quality) may be a direct sign of greater corruption in poorer countries. In particular, overemployment in the public sector is one of the typical ways in which politicians buy electoral favor in most countries. We believe that corruption and electoral competition are extremely important factors in the selection of governments and the choice of public investment. Research in this area would considerably enhance our understanding of public policy formation. Fourth, we have ignored the issue of ideological differences across parties and private agents. Since infrastructure often produces public goods, the introduction of some differences in how voters evaluate these goods may be particularly helpful. Ignoring the non-generic case of both constraints binding simultaneously, we have three possible cases: (i) (A-3) binds while (A-4) does not; (ii) (A-4) binds while (A-3) does not; and (iii) neither binds. Suppose we have an equilibrium where case (ii) holds. It is easy to see from equation (26) that both ( ) where the second inequality follows from the participation constraint for the type i government (equation (23) 
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